Abstract
1.Introduction
Cloud computing is a computing pattern developing along with distributed processing, parallel processing and grid processing, and it is the result of integrating the concepts such as Infrastructure as a Service (IaaS), Platform as a Service (PaaS) and Software as a Service (SaaS). As the number of tasks in cloud computing rises exponentially and the cloud computing servers have to timely process large numbers of tasks. Besides, the structure of the network in cloud computing can neither guarantee the reasonable application of resources, nor guarantee the service quality of every cloud computing task [1] [2] . Reference [3] describes that it is effective to some extent to introduce Swarm Intelligence Algorithm in virtual scheduling of cloud computing to carry out resource scheduling. Reference [4] applies the improved genetic algorithm in the task scheduling in cloud computing, the algorithm makes a certain effect. Reference [5] states that with the combination of the ACO algorithm and K-medoid algorithm, ACO-K-medoid resource allocation optimized algorithm is proposed based on the cloud computing environment, which gains optimal computing resources and improves the efficiency of cloud computing. Reference [6] proposes a cloud computing resource scheduling model based on Chaos Particle Swarm Algorithm, which improves the efficiency of resource utilization and is better in practicality and feasibility. Reference [7] uses the Discrete Particle Swarm Algorithm to solve the problem. With regard to the characteristics of the model, combined with the real situation of cloud computing service operation, computing samples were designed to carry out stimulation test. Reference [8] improves the starter strategy of resource scheduling in the environment of cloud computing in order to effectively enhance the overall system processing capability in this environment. Through simulation experiments, the results show that this method can effectively avoid the unbalanced load handling, and improve the overall processing capability of the system.
In this paper, in order to better solve the problem of resource scheduling in cloud computing, the Shuffled Frog Leaping Algorithm (SFLA) is introduced. Considering the problems in the original algorithm such as premature convergence and the improvement of global optimization, we introduce the chaos strategy is in the subgroup classification stage of population, and the concept of positive learning in the internal searching stage. Through experiments, it shows that the algorithm performs well in convergence speed and accuracy, and by the application on the Cloudsim platform, the results show that the efficiency of resource scheduling has been significantly improved.
The Main Issues of Cloud Computing Resources

The Current Status of Cloud Computing Resources
In the framework of cloud computing, there are thousands of access requirements from cloud clients, so the cloud computing servers have to fully consider the quantity of cloud resources each cloud user can use, and the duration of using the resources. Currently, most cloud computing resource scheduling algorithms are mainly concerned about the total time spent on the completion of tasks among the cloud clients. This algorithm can not cover all of the cloud clients, and may lose the cloud client who spends the least time in completing the task.
The Service Quality in Cloud Computing
In the environment of cloud computing, the service quality of resource allocation is related to the satisfaction of cloud users. Because the cloud users have different requirements on the resource allocation and scheduling capabilities of the cloud computing system, the calculation of cost, mission time and user waiting time has to be considered in the service quality of cloud computing. In this paper, we mainly take the completion time and resources into account in the service quality of cloud computing:
Question 1: representation of task execution time. In this paper, time is defined as 
In formula (1), l represents the number of virtual machines in the system, the quantity of resources needed for task k .
Question 2: the bandwidth needed for the implementation of tasks. In this paper, the gap value between the bandwidth needed and resource bandwidth is indicated as 
In formula (2), l represents the number of virtual machines in the system, the quantity of resources needed for task k .
Shuffled Frog Leaping Algorithm
Its basic idea is: a group of initialized solutions (population) is generated from the space of random solutions, and then the entire population is divided into multiple subgroups, and the frogs in the sub-groups make internal search in accordance with a certain search strategy. After a specified number of internal searches in subgroups, mix the frogs and then classify them into subgroups again by sequencing, and thus guarantee that the information is fully exchanged among all the subgroups.
(1)Subgroup classification
The number of frogs in the population is set as M , the initial population as S , the number of subgroups as k , and the number of candidate solutions in the subgroups is set , the former will replace the latter and at the same time the searching continues; or else, the random solution is used for replacement.
(3)Global information exchange When the internal update of all the subgroups is complete, the subgroup classification and internal searching are implemented again, which is repeated until the final condition is satisfied.
Improved Shuffled Frog Leaping Algorithm
The Content Improved
The way to classify the subgroups more rationally is an important part in the leapfrog algorithm, and the quality of classification will have a direct impact on the quality of the overall speed of convergence of the algorithm and the corresponding solution. The way commonly used is to generate the initial solution of the algorithm with random initialization. In the population initialization stage, a positive learning mechanism is introduced, to generate a positive solution for each candidate solution. By comparing the candidate solutions and positive solutions, a solution of a short distance is selected as the solution of the initial population. In the internal search stage of subgroups, the chaos mechanism is introduced. . In order to better prevent the information loss in the searching space of convergence, a positive value can be introduced in the dynamic searching space, and the formula f(a,b) can be introduced as a result to guarantee the midpoints of the variable are in normal distribution. In this way, the solution of the space can be ensured to be effective.
The positive solution generated from formula (5)can be compared with the solution generated from formula (4), and thus the nearer one can be selected as the initial population, so as to accelerate the convergence. 
According to the positive learning strategy, generate X m ｝ Classify and optimize the results in the subgroups according to chaos algorithm, and introduce formula (6) ' ,
Experimental Simulation
To better embody the superiority of the algorithm in cloud computing, the performance of the algorithm is first tested in this paper, and the resource scheduling is tested on the simulation platform of cloud computing.
Performance Test for the Algorithm
The basis functions are adopted to make comparative test. Through the comparison with Elbeltagi's [11] improved frog leaping algorithm and the basic frog leaping algorithm, the effectiveness of the proposed algorithm is verified.
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Cloud Computing Simulation Platform
In the experiment, the cloud computing platform Cloudsim is used to simulate the cloud computing environment. There are 100 experimental tasks, and each task varies in the requirements of task length and bandwidth, as shown in Table 2 . At the same time, 10 virtual machines are set, and the number of virtual CPUs and the corresponding resource requirements of each virtual machine are shown in Table 3 . Under the same initial condition, the previously mentioned algorithms are used to make simulation. By setting 200 times of iteration for the algorithms, experiments are made in terms of completion time and bandwidth consumption, the results of which are shown in Table 1 
Figure 5 Comparison of Bandwidth Consumption
From figure 1 , it can be found that the scheduling plan of the algorithm of this paper is superior to the algorithm of literature [9] and Basic Frog Leaping Algorithm. To make sure the broadband permits, the completion time of the algorithm presented in this paper is minimal, with the average completion time probably within 1000MS, better than the 3000MS of the algorithm of literature [9] and 4500MS of Basic Frog Leaping Algorithm. Figure 5 shows the comparison of consumption of different algorithms. The algorithm presented in this paper consumes the least bandwidth, superior to the algorithm of literature [9] and Basic Frog Leaping Algorithm. From the two points above, it can be proved that the proposed algorithm is more suitable to solve the problems concerning service quality and resource scheduling in the cloud computing environment.
Conclusion
How to make better resource scheduling in cloud computing has always been a focus of research. In this paper, an improved frog leaping algorithm is proposed to further guarantee the reasonable resource scheduling on the cloud computing platform. The results of simulation experiments show that the improved frog leaping algorithm has good resource optimization and scheduling ability. The research on cloud computing has not stopped, which needs further study, so as to optimize the resource performance in the cloud computing environment.
